We analyze a model of globally coupled nonlinear oscillators with randomly distributed frequencies.
great deal of interest in coupled oscillators, in part because they arise in many branches of science, and also because of a broader interest in high-dimensional dynamical systems [1] [2] [3] [4] [5] [6] [7] [8] [9] .
The problem studied in this Letter was originally inspired by the biological phenomenon of mutual synchronization [I] . In [2] arẽ K 0; =ko;+ -g sin(0, -0;) for j =1, . . . , N)&1. Here 0; is the phase of oscillator i, co; is its natural frequency, and K~0 is the coupling strength. The frequencies are randomly chosen from a probability density g(ka), assumed to be one-humped and symmetric about its mean. By choosing a rotating frame at the mean frequency, we may assume that g(ka) has mean zero. For simplicity, the coupling in (I) 
Hence we may ignore the higher harmonics altogether. [9] show that the incoherent state is linearly neutrally stable below threshold.
Our new results concern the subthreshold behavior of r(t). Since the integral that appears in Eq. (3) is so closely related to r(t) by Eq. (2), we introduce the nota-
Note that Eq. (3) may be solved easily for c(r, rp) in terms of R(t) and the initial condition cp(rp)-= c(0,rp).
When the result is combined with (4), we obtain the linear integral equation
where the hat denotes the Fourier transform:
= f -g(rp)e ' 'dao. Hence our problem reduces to understanding R(t). The asymptotic behavior of R(t) depends crucially on whether g(ai) is supported on a finite interval [ -y, y], or the whole real line (these are the only possibilities, by our hypotheses on g). We focus on the simpler case of g(rp)
with compact support; the case of infinite support will be discussed briefly near the end of this paper.
Assume from now on that K (K, and that g(rp) has where the asterisk denotes an operation related to the
The long-term behavior of R(t) is controlled by the singularities of R(s). For g(ai) supported on a finite interval, these singularities will include branch points as well as poles. Equation (6) [ Fig. 2(b) ]. Asymptotic analysis of (7) for uniform g(tu)
= f "-"h(tu)e '"'den. [14] .
The behav' ior discussed here is closely analogous to T Landau damping of waves in collisionless plasmas [10] . 
